Evaluation of chimeric yellow fever 17D/dengue viral replication in ticks.
Chimeric yellow fever 17D/DENV-1-4 viruses (CYD-1-4) have been developed as a tetravalent dengue vaccine candidate which is currently being evaluated in efficacy trials in Asia and America. While YF 17D and DENV are mosquito-borne flaviviruses, it has been shown that CYD-1-4 do not replicate after oral infection in mosquitoes and are not transmitted to new hosts. To further document the risk of environmental dissemination of these viruses, we evaluated the replication of CYD-1-4 in ticks, the vector of tick-borne encephalitis virus (TBEV), another member of the flavivirus family. Females of two hard tick species, Ixodes ricinus and Rhipicephalus appendiculatus, were inoculated intracoelomically with CYD-1-4 viruses and parent viruses (DENV-1-4 and YF 17D). Virus persistence and replication was assessed 2, 16, and 44 days post-inoculation by plaque titration and qRT-PCR. CYD-1-4 viruses were detected in I. ricinus ticks at early time points post-inoculation, but with infectious titers at least 100-fold lower than those observed in TBEV-infected ticks. Unlike TBEV, complete viral clearance occurred by day 44 in most ticks except for CYD-2, which had a tendency to decline. In addition, while about 70% of TBEV-infected I. ricinus nymphs acquired infection by co-feeding with infected tick females on non-viremic hosts, no co-feeding transmission of CYD-2 virus was detected. Based on these results, we conclude that the risk of dissemination of the candidate vaccine viruses by tick bite is highly unlikely.